Calcium ion-dependent phosphorylation of human erythrocyte membranes.
Calcium ions promote the rapid transfer of the terminal phosphate of ATP to a protein of human erythrocyte membranes. The concentration of Ca2+ for half-maximal effect is 7 muM. At nonlimiting ATP concentrations the level of 32P incorporated by the membranes is independent of the presence or absence of Mg2+. The number of phosphorylating sites in a single erythrocyte membrane is about 700. The influence of pH on the rate of hydrolysis of the bound phosphate and its rapid release on exposure to hydroxylamine are both consistent with an acylphosphate bond. The phosphate in the protein undergoes rapid turnover. Enzymatic splitting of the phosphate is stimulated by Mg2+ but not by Ca2+. It is proposed that Mg2+ accelerates the splitting of the phosphate by favoring the conversion of the phosphoprotein from a state of low reactivity to a state of high reactivity towards water. The reactions described probably are intermediate steps in the hydrolysis of ATP catalyzed by the Ca2+-dependent ATPase of human erythrocyte membranes.